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(57)Abstract: 

PROBLEM TO BE SOLVED: To overcome the problem 
of a prior art such that the patterning of a resist mask 
accompanying photo lithography causes increase in the 
number of the processes, the extension of process time, 
and increase in costs when a semiconductor device 
represented by an active-matrix-type display is 
manufactured. 

SOLUTION: As a method for forming an impurity region 
in a semiconductor layer 303, the semiconductor layer 
303 is doped in self^alignment manner with a second 
conductive film 306 out of a gate electrode formed in 
two layers as a mask The semiconductor layer is doped 
by passing through first conductive and insulating films 
305 and 304, thus forming an LDD region in GOLD 
structure at a semiconductor layer 313. 
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5 0 JfX<DMitnC l 2 ^30sccm, C F 4 £ 3 0s 
40 ccm-C&6o ) ^^TWlMTaNfexjyfy 

*x*:«a>y- bmm<o^mxhz> 0 

[0 0 7 7] m2 (A) Tf4, Wjg^f-/^fiS2 6 
° (Dx--^-^#£r#U ^<DiggB2 0 S&lsi?* 
X * <Dfrffl\Z 700-8 00n mMH^tUtT^ 9 . 
$^>M^ilI|j:TaNi2 0 4^y^iy^itl-r 

[0 0 7 8] HI 2 (B) T a NJKRtJ^WJKSr^tC 

so [0079] mix^ibbtitcwmtr am<omvut& 
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[0 0 8 0] (5lf&3)#:^ WIR^s^^fciJ;*^ 
~^-A«S:«*Lfc. =-=V^tt»# 1 7 3 7^/7 

±I^Wl^4 0 0 nmfi&KU Kk\^7 * h l^^ 

[0081] ft*3, airiEteadattwiRwaiy^^^Etnc 

SEM (Scanning Electron Microscopy) (CTM^Ux 

[0 0 8 2] Slfttfiai (D) \Ofe&*7frro ^7 
^m^J^5 0 — 2 5 0WcOP^T*igAD^6£Wj^CD^-- 
— ftffifi3 7-18° *Tff J ?»d>tC/h*<*SdS^r 
^1^3^2 0W(D^fif~^g7 0-8 0° bte*) 

[oo83] H®<S£r^ 1 <0*«BW>e> 

■gcti k 9 >r ^ y ^?\z.%>\ ^xmwm^ <*vw r*m 

ML K^yfittc, L off ««Rt^L ov ««Sr#i-6 

-fvML L off ««at5L ov «««:**-rsr:i:*:» 

[0 0 8 4] (*)6o*»o*|j:, MSo-^o 
««Sr^-r»rffiigi?«)-5ia3SrfflV^Tfl(f1BllRl, H» 

2 at/nR 3 <Dt£ft&mm isxnmzy- bnmz^* 

*Si«c. L ov M»fctfL off M&«:*/* 
[0 0 8 5] £1\ »T^J:5*f->^*fflSi-6 0 
KCfc^v-y 2 0 2 

-rs 0 *i-ftttiw«figsttfc*#«cH3 o 3 t^ti&m 
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[0 0 8 6] WflB^^/UCJBHOSIWBfc/iftTaN 

K30n mOiBW-efiKM U mriaffl i co*mBi±twig 

[0 0 8 7] £51 K9-f ^y^V^tfrS. ((§13 
(A) ) xs,fy^ft|JlCPiM5 0 0W, 
7XS^^15 0W, JE^jS: 1. OPat 

U ^HC 1 2 , CF 4 . 0 2 SrfiEffii-6o #*^Sti 
10 ^ttl^ftlC l 2 ^25sccm, CF 4 £r25sccm, 
O 2 ^10sccm^t^ C053i3/^^^*#ttB| 1 
|C^Lfc7^*#X*fe»9, WIIIT-^I2 6° CO 

W^OiltRit«^J2. 5T*$)6o ^cO*<t£r 

[0 0 8 8] IfrT-ifttttUflL ^yfy^fiiW^ 
Lfci^J: 5 lea— m y^Ptrff 5 C <h j&sSS Ui^ 

\ZXLy^>?£tlXl,l£?<D&ffi<'titb^ " T'te 1 0 

[0089] ±^mi<oh^4^y^>y^x^, mz 

9. Sl^itl-CfcSTaNlttt- /<-iyfy^ 
I:J;D13-14 n 1X131 y^^^StlS^Sffil-^tL-C 

45 0 

30 [0 0 9 0] £fc, JilE^lO K9-f 3i y*f-ls?\t=*+j 

fymi:ci 2 , bci 3 , s i c 1 4> cci 4 i^ 
1rZ>m&1l**:m^x\>&yi\ 

[0 0 9 1 ] C<7)£#, y~ hJ»»JB3 0 4Att. Ta 

[0 0 9 2] jj^ftX^^ hl/^ h*:i**-tir1\ SB 2 co 
K^^y^^tfrS. xyf^*#lllCPtA 
40 £r5 0 0W. /q7^I^^r2 0W > ft>^-E^J^ 
1. OPa^U tfxnc 1 2 ^tJ ? CF 4 ^fflL/c 0 # 
^Ste^tx^ftC 1 2 £ 3 0 s c c m. C F 4 £r 3 0 s 
ccm^Lfco cni^ 1 IC^ Lfc 1 (D%ift-X*&> *) % W 

^^^X, ^2C0^cr>y- hg«3 0 5 B, 3 0 6B£ 

[00 9 3] ^fc. f 2(7)K7-fx^fy^^ Ta 

illl3. 8 — 2 5. 8nmiSxs/f>^$ix, ^2 
50 <OEM£<0^- hjfe^^3 0 4B k*5> 0 



(10) 

17 

[0 0 9 4] SR2<7> K^-f =.y^9n^y^ 

JfjfX\CC\ 2 > BC1 3 , SiCl 4> CC1 4 ^^ 
m&jfX. CF 4 , SF 6 , NF 3 4^7s'S^R 

[0 0 9 5] 7* h h£B£4:i*Hr\ f§l<7) 

37c£> y V£ K-Xf 1 . 5 X 1 0 15 atoms/cm 2 . 
mJE8 0 k V-C K— tf^Lfc. y K-tf>-y£;h, 10 
fc^fWII-te n ^<£> y-*fg*£&tf K U>f >m$c 3 0 
8^/££*l& 0 (S3 (B) ) 

[0 0 9 6] ftl^ h U'v** !f§3<D 
K7^^i/^>^^tT9o (H13 (C) ) 7th^ 
h 3 0 7 Anm2<Dh* : 7^=^V3 L ^y\z£'9m2(DMVt 

^^^-^^co^ix^^^^fi I C Pl^$r5 0 OW, 
/^T^i^^2 0W, ft>^-i£^^l. 0Pa£ 

tlftxCl 2 ^3 0s ccm, CF 4 £r30sccm<bL 20 

[0 0 9 7] Z<om3(0 Y^^^y^VKct t)WBI& 
(/TaNlli^ixo/fy^^n^ _Lf2Sgl&£^2 

-hig3 0 5 C, 3 0 6C^M^tl6 o 
[0 0 9 8] w<£>g£3<7) =^y^^^(Dm. W,2<D 

WfWof- hmms 0 5 Btmte hte^m2<r>w^(D? 

- h*§liS£3 0 4 Bte^^no^^^fr^o £fcSg2 30 
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nay- bmmmi>&*^v^y£ti^ ^-^-m 

[00 9 9] Hztc. S&3cD K7^^^f^(ix^fy 
?jfX\ZC 1 2 . BCI3, SiCl 4 , CCl^^fi 
m&Jf*. CF 4> SF 6 , NF 3 ^^CO^iy^^f^S 

[0100] g3^K7^^^fy^i, 
y- hjte^ic^LTis^3i^tt:^#6^^^x^ 

[0 10 1] m3<DY7^^y^>VX^m^h^S^ 
SF 6 £/B^6^£\ #J;tfc£. ICPI^]^5 0 0W, 
/MT^l^^lOW, f-t^-O^l. 3Pa£ 
LT, C 1 2 &U*S Fg^^^ytf^^vv ^f^® 
l^WnCl 2 ?:20sccm, SF 6 £:40scc 

5 nm/m i n, £tfiy— FM^jyfy^l/- h 
1114. On m/m ini:/^, y- 

[0 10 2] £fc. C 1 2 ^t^S F 6 . £>5l^3C 1 2 . 
SF 6 &tf0 2 £JBl\ ±lS^^O^(CTW^ S 
i0 2 E T a NlCOx I/- h ^^ftf^IS 

[0 10 3] 
1^2] 
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&3Ly*>if&mz&\fZ?>?Xr> (W) . y-btm& (GI) . 
&it?>?)l> (TaN) (DX.y^>5ru-b (E. R. ) £J:tfjiSiKifc 
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[0 10 4] $3(DK7-fx;yfyn«fflt5^ 
Id. C1 2 WSF 6 , $>^V^iCl 2 s SF 6 M0 2 ^ 

[0 10 5] &V>T\ 7* h h«rBft*-fr1\ ffl4 

<D K9-f ^s^^Srf? 3o (S3 (D) ) ftis, 7* 

h Uiy* h 3 O 7 Bteg|2GO K^-f ^ y J; 0 ffi 

«flX<bUSB3^tt3 0 7 C£WLTl^ 0 SS4<£>K 
7 4^y^7<n^y*f-l/tr3kfcY± I C P^^r5 O 0 
W, /W7^i^]^2 0W, J-\l"<— EEJj&l. OP 
a t U ttl^f^HC 1 2 , CF 4 , 0 2 tLti 0 tfxffi 
ikfe^ix^thC 1 2 £r 2 5 s c c m, C F 4 &: 2 5 s c c 
m N 0 2 £r 1 0 s c c m t L-fc 0 

[0 106] :(7)|4(OK7>fiixf^l: < J:!), 

hig3 0 6 DSr*t5S4 0Jg)R©y- h«fe&s«fifc 
[0 10 7] £fc. r(Ol4(OK7^X2,fy^J; 

iXTV^T a NJ^CO^^V^U— Ml. U 1 <£ 19 2 
O . 6 7 n m/m i n T*£> *) . 1 2 4. 6 2 n m/m i n 



[0 10 8] ftoT. ^4 K7-fxyfy^i: g % 
»40J^tt(^y- hSffi^TSt^te>ttTV^5T a N 

0^(c^-/^^^W-T6^4c0^co^ hmm 
3 0 5 D/^/&£*x6 0 
30 [0 10 9] ^400 K^^r^^^^^^rc^^v 

^^|CC 1 2 . BC1 3 , SiCl 4 , CC l 4 fc^<E>it 
m&tfX. CF 4 , SF 6 , NF 3 ^^60^2/^^^& 

[0 110] ft4b\ ^400 K^aiy^V-^R, f&3 
y-H6»K3 0 4CH:, m^iy^^^^tiXm4<D 

h&mm3 0 4 djwbj*§*l5 0 

[0 111] *3R^»4(Z) K7>f xyf D $ 

40 4 0^00^- hm^3 0 5Di:lie>4l^- hfl&ft 
Ifi5 7-7 3nmggxs,fy^ fl~l4^ 
K^f^s^^fcJ: 9^- h*&RBi«:S*8 8nmg 

[0 112] fcfcU |g2. »3Rt/»4<Z)3iy^^ 
^ ^l-SS 3 (D=r. y^^^f\z^X^ y^^iJMz. S 
F 6 £/8V>fc^. y-hlteilliii:2 0nmgSL 

[0 113] £JLL, fg2. I3^40K7^ 

^5/^^^(dJ:i9, y-hlg3 0 5Dliy-hlg3 
50 O6DJ:0fc^r*/^*ffllw*V>jett % fiP*>*#l^B 
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«r*U m4<DJ&ft(DV t - httlUR3 04D«BfTlsy- 
hmti (TaNl) i:fi*6«ttct?*l^ff SS:*-*- -6 

me* i <Dm m t mmm 2 <Dmm<n m \zm 1 *> * $ a> & 
!&2<Dj?£^»b-r6!g3oy- hj&HK3 « 

[0114] &*b\ atrial l , % 2 s 13 Rt/# 4 <D K 
W^3Si-iitf J: < % l3W$4(DK7^xo,fy^ 

[0 115] _hlEig4<£> K7>T 31 v^^tmi^h 
g4©K7^^yf^ia*)^lS4«t^o 20 
fc-7X^ 3 0 7D^*t5 o ::m R I EM^) 

-7;*^ 3 0 7 D^K^Lfc, 

[0 116] 9c(cjfS4«>?&R0>y- hlS^x^Cffi 
^X»2(7) K-^^^^fTV^#*S3 0 3lCgBt^ 
^LDDf«(i:^6n fc»rtt6. (13 3 

(E) ) rcTfcfltfc-b* mrfE^l-^4oy- hjte,m 

[0 117] »l©y- h«8dBI^«*i:fi*S*#tt: 30 
ISrSl^»f*l3 l3i:U JB3©y-H6WBI^ 
««i:145**ftl^3«*»ftl3 14£U SB 

*!3i5ttSo ::-el4^i3i5i^ 

[0 118] fc3£Ly-*««fc£>V^tt K^>S«c3 

M3 0 8 £ U^i$ll^ fl 

[0 119] wCO^p. h^^3 0 5DRtfmi<DV 40 

-h»j»Bt3 0 9S:iioTT*E*dsafi^afflc«3 1 
3 \z k- tr v ^ $ ft 5 J: b »wi" ^Mx* 5 0 

[0 12 0] K— h y K~t: 0 >^ 
ft£ K-Xf 3 . 5 X 1 0 12 atoms/cm 2 , J[JDiS®£^ 9 
0kV^t5C^$l^#*g3 1 3WS3^ 

»«13 i 4UUBi<& K-tr^-e»*Lfcy-^«* 

[0 12 1] «HBLDD««lJli3V^T*l^*ft:S3 
1 3liy- H&&SI3 0 9^X*y- h©f£3 0 5 D 50 
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fcfi*oT^*fcfcL 0V ««£fc.5 o 
[0 12 2] ^2 CO K— fcTV^twJ: l^SttJI 3 13^ 
f)315W3 0 8 te*ft^ft*«»*«tf>ft ft 5 

m%z3 0 8\z&rtz>m*i&m<. f t*/^«3 1 5 

^*3»t*ffl[^i#ffi<. L o{{ mm3 1 4K*5tt-5ttK: 
it^L ov ®«3 1 3^*5*t6ffi(0*^iSv^tS:1*»i: 

[0 12 3] L off ««{Clt-<L ov fl|«^^|e*»ffdS 
L off fi«3 14Rt;L ov ««3 13^ 
ft**fto±Jl Idfirgf 5 W&t**rft <OlW«S*s»* £ 

[0124] L off ®*3 1 4(D±m\^n. mmm<n 
mtsfrhf&2tom$^hmfcLx^zm3<o4 t -- bmm 
m3 1 ltm&ztix^Zo 

[0125] l ov ®«3 1 3<D±m\znmmmi 

<Dm££#-t%mi<oy- hM3 0 9tf^/&£ftT 
*5!K miB»lco>/-h^Jffi±(c:^4co^coy- 

hl^3 0 5DiS**SixTV^. 

[0 12 6] Cgd^k ^F*E»5clRw K— fc'^&frofc 

<fc!K L off ««G^it-<L ov ««<?D5FJffii»»S^|a< 

[0 12 7] -hie^n^co^x^^- Mg^2li 
U y~ ^li (WlH) 6-7 0° or-^ 

-*tt«r*riM-6ci:. Rt*y-h«ffi (TaNgi) tc 
atursuitticy— hms (who ^x^fy^t^- 

k&¥f'&k Ity- h««S:a«E^*DXLfc 0 * LTiffi 
lay- h«ffi*^^^tw«v^T^*B»4r K-tV^t5 

L ov ««Rt/L off ««*Jgfi8l^ GOL 

[0 12 8] ±K*HftO»ffi-C^- hmS^:^ 

LDDf, L off I^L ov fi^«) ^¥«^B^> 

«J^J:?>fl»IBLDD«, L off fi»aL ov ftO*a4S 
Stt*4*o fiJSXn-fe^rti^fflrlELDDfi. L off 
fiRtf L ov S<ofi§ *:SU«p-C# 6 C ^ ds**§n5o 

[0 12 9] i^T»t;83SrfflV^LDD««, L 
off«*ftt/L ov «*3ftS***ixattfi*S:KW-r6. 

[0130] ^3 (B) LDDSli^2co K^^ 

14i3 0 5 BRl/3 0 6 BOU^ h <D9\~m\^#LW.-? Z> 
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?— hm«3 0 5 Btf^^yvS^lCrn^^^ix 
Tc^l^-ffcU £/c[§]3 (C) £9, L ov ^te!f§4<0 

[0 13 1] o£9 LDD^^a^i-^>lC^l^T>^ 

nmsnh'y^^v^^y^xztf-hmm (TaN 

[0 13 2] ^TwX*^lS:^2c7) K^^s^^M 
J: *)%hfrZ>?- hmSc7)7 L w^^jg^r2 6° <b L 

[0 13 3] 
[^3] 
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[0 13 4] - zx*(nmi (D&^tiMfrbte&V*— 

ftte4 0 0 nmT\ L D D^i^te 8 2 0 n m@S t 30 

Tx ^l:i0 0nmgfif</^ o 
[0 13 5] ^3^:^m4cOni5/^V^Fp^^ff 8 0 
s e c £ LT3^fti^TL off SSLt/L ov §(7)^fifi^tT 

o 7t ^ c %m 3 com y ^^ymm&miw usg 4 * ^ 
ov s^^<^^>- t^mmx^t^ L off s^u^L ov s 

[0136] mmm) 

mmmu*mmmxte*&w<»mft*m^x s&<n-* 

X^fttlCtn^pi^I^tU TFT^ 

[0137] *nm&\xte'<}) t^vtr^mtf?*^ 



[0138] is5o KDTFT&ttm-rzm^Tmm 

itmt^v ^^m^f^y ^^&±f&ftt i^tcmm^* 
^m^x^tihmmm^b i«t l< «2a^±^ii 

T^TJ*^2g^3gi: Ufc 0 
[0 13 9] lg@OM50 2 a^7X-7CVD 
t). S i H 4 . NH 3 , &tfN 2 0£KJ£;tf 

* £ lt/£J8I£ ne^b^i/ y 10-200 

nm (KL<H5 0-1 0 0nm) Mt5 0 

w-m in cot^ 502a zmtrnti/ ])^>m 

(*a/&JtS i = 3 2%, 0=2 7%, N=2 4%, H = 
17%) fcU 5 0nmMUc o 

[0 14 0] 2g@WTM5 0 2 bMIt 

60 ^^X^CVD&ICJ: *) S i H 4 ^N 2 0^JS:^ 

L-x&mtstizmitmfc^v ^>i5 0 2 b&s 0 

-200nm (ff^Kfll 0 0^5)1 50nm) <om 
i$\Z.mf§M&'rZ> 0 **Jfi«-C«tBWl OOnmOiWk 
SftVy 0 2 b (ftfiKltS i =3 2%. 0=5 

9%. N=7%, H=2%) &M/&L;Tc 0 
[0141] ttttT. T«6M 5 0 2 J2^^#«c« 503 
-5 0 7Mm o *IM5 0 3-5 0 7^7X 

* c i: J: «rtt*ftU /^-ny^ieS: 

B-C*«0*»#Ji*r»riM-6. *t*Bfd:2 5-8 0 
nm 8flL<H3 0-6 0nm) <Off $-0JBfifci-6 o 

[0 14 2] *IWJm ^XvCVDftia^ 

y 5 0 O^iCjfjpfRU^tCT 1 «fWJR«L3® LJtt 

[0143] ^fc, *sf^y =»vi»s:jgfie-r-5is. 1 

ie^T*5 0 2 a 2g@^Til5 0 2 b 1 2f£» 
1^15 0 3-5 0 7^*ffi^tt«54^^J;-6f§ftS:B6 
<Ycft^TifiK5 0 2 b i:R-ft>/<-*fcttJ2» 

[oi4 4] cconsfiKixy =2^81*7^ h y y^^^ 

t»«©**#i 5 0 3-5 0 7 S;»*Lfc, K^>f^ 
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^ shafts 5. #HJEMTf*R I E36«S:JBv\ 

X5/fymw<~E^13. 3 Pa. RFI^50 
OWtU /nt^|:0 2 =4 5 sccm, CF 4 = 
5 0 s c cmiAt6CK'ieif'>y ^Vi^^f 
>^U «fll:7 : -^-fta2 2-3 8 0 0)^— # 

tt#i-6*Si&Hvy =>y^^46*i#l5 o 3-5 

0 7 £7FM Lfc 0 10 
[0 14 5] i£3M«i5 0 3-5 0 7M:t3l^TWtTFT 

SrSJDLTtfiV^, *HI^W**l5 0 3-5 0 
7 <E^Bl£/tfo K-Xf 5X10 13 atoras/cm 2 , *D 

[0146] hmmms 0 swi^iso 3-5 

mm5 0 8 1^7 X-r C V Dttt 5/ ^ ft/j: ^ 
&<OjjW;£m\<^X^ 4 0-1 5 0 nmOf$T«t 20 

m&m^Zo *SWJX1i, X7X-7CVDftlcj:!) 1 
lSnm^WtftSft^y^yi (fcfifci*;Si=3 
2%. 0=5 9%, N=7%, H=2%) TMUfc. 

[0 14 7] £?c, BMtv'y JBi%£»g> x ^7 30 

XvCVDffilCj;!)TEOS (Tetraethyl Orthosilica 
te) £02£«rA#U Ki£ff^4 0Pa, StgMS3 
0 0-40 0ti:l, i^^S (13. 5 6MH z ) 
*S0. 5 — 0. 8 W/ c m 2 t*l$^"CM$^:6 ^ 

tt. ^co^4 0 0 — 5 0 o°co^r^— /wicj:«9y— h 

[0 14 8] ftt^, 7- h*&HUBl5 0 8 JitcSfS 1 
15 0 9^ 1 ##H$i 

lcfHKtt»t*^o»JI!lttSr#i-S«-St-C*> 6 w £ ^<ff* 40 

[0 14 9] flMElBl<&*ttBS5 0 9M^2(7)fiM 

5ion i^igia 9 y- hm*s&tf y- h&mt 

W»i:tTi3 5, Ti^Il^*iJi5 0 9^/^y 
- hmffite2 0—100 nmCOMiP^WL. ±iO$2 
<£>#^^5 1 OJ^bftSy- h^^te 100 — 400n 50 
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[0150] *H««-Cfi, SB 1 CO*mHI^T aN^i 
t/, ^^^Sl:t3 0nm«BtLfc, ^2^115 

1 (m»i*>#«j«5 0 9&f8.m^itmw±mcmmiz- 

h«r#LTV^-5SS«. fcav 

t&x-f&m isttzzk^xQmKD mmm km 2 commrn 

XlbZ> 0 

[0 15 1] i2(^)Sil5 1 Otdll^V^^xV 
(W) &ilt>\ »^7^ftl:t3 7 0 nmMt 

2 0 m Q c m^Ttw-f-S C t J& S H£ Ll\, * 
3I]6£^JT*«^9 9. 9 9 9 9%^yc«9 9. 9 9%^) 

irt-i: t) . }£6t^9-2 0 u Q cmSrHStSc^^t? 
[0 15 2] 7thy y^77>f-CJ:S^ 

h-e^^ zm^xmim i tf>#mjBi&tfSB 2 oiii^- 

-f 5 0 ^2(0^®il±tCUv>;* h^*^ 5 11—517 

[0 1 5 3] *n«fiw^*5v>-c, f-vmrnwy^*- 

CP (InductivelyCoupled Plasma) ^ 

fflWc 0 IH3 £IH5, 0 6 &#JS 

305. y-hii3oe, rw- htmms 0 4, 

7^h!/^h3O7^P*0l^f o %\<r>Y74^y 
^V^XS-CttS(rlB»2^#«Bt3 0 6 A*a«W(C3i 
S/^i^U S 1 (OMSrtt^y- MS3 0 5 AS 
tW-hSUft, hlft 3 0 6 ARtfy- hGfiS:^ 

[ 0 1 5 4 ] *m&mxn. k^-y^s^^^m^ 1 

CPf^^SOOW, ^TXi^]^15 0W, 
y^ftW^-^^ 1 . 0Pai:U T'nt^^lC 
Cl 2 > CF 4 &t/0 2 £/8v^c 0 ^^Se*fi-tn-fttC 
1 2^: 2 5 s c c im C F 4 ^r 2 5 s c c 0 2 £r 1 0 
s c c m t L£l 0 

[0155] £fc, S2(0#mMT*fc5^> 

^ t C O 2 A o T V ^5 C <t X? is # X V- > <D =r. y ^ > ^ 
h^±#LT a N^Oni^^V^U- h^»/>i-5 
fc^y-hmS (W^) ^^IC^^^V^^tL. 
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[0 15 6] Sfc. gSltf) Y^-i^v^-l/Vyt^-v^-^ 
^|IC1 2 , BC1 3 , SiCl 4 , CC 1 4 #£*(Dj& 
m&#X. CF 4 , SF 6 , NF 3 4:^7ySI^& 

^#;*£ffl^xt>&i\> 

[0 15 7] h!1i3 0 5 Atey- h®J£3 0 6 A 

/<— ^s/^^^i-J; 19 1 3 — 1 4 nmgSx-7f 

fttt^y- hJteJKIBtt^y^v^Six-riwS 0 4 Ate 

[0 15 8] ^tTS20K7>fx5,fy^ig$:ff 

J:?)Sl««3 0 7Ai:/ioTI/^, C<D7^hU^ 
^ h 3 0 7 t^^^*ifflV^5o 

[0 15 9] K^-r^^^>^(c^tt-6^Dir^^^^ 

2(D«^tt5y- h®«3 0 5 BSt/y- hS*i3 
0 6 B &Mf£1rZ> 0 #gHfc«Xfci I C Pt^^: 5 0 0 

^l. OPa^rU /Dtx^|:ci 2 MCF 4 ^ 
V^c„ ^^gte^ft^ftC 1 2 £ 3 0 s c c m. C F 4 
£30sccm£ Lfc 0 

[0 16 0] /W7XtA«:8lO K^-T^y^V^X 
S«fc9 t>'h£<i"*-£X*y-- hWSOf-/^-^ 

v^*?^** J: tfT a NBttiBSM^y^:^ 
»2^fttft5^" ht«3 0 5 Bftr;y- 
hiS3 0 6B^Mt$o CW^y-hM3 0 
4Afii2<7)K7^^5/fy^l3. 8 — 2 5. 8 

0 4 B t^oTV^o 

[0161] ^2co K7^^iyf ^^lix;x^y 

?tfX\ZC 1 2 . BCI3. SiCl 4x cci 4 ^^ 
m&tfX. CF 4 , SF 6 . NF 3 <C^7j/5SJ#7ft 40 

[0 16 2] $H2<DMVXDV—hmmiZ&\,*TT—s<— 

#JXfiy- hSSC0MJ??i) 5 4 0 0 nmX' J T-s<—&mfr 
#J2 6° t*S©T\ LDDS«Of^fj:8 2 0nrair 

0 0 nm^ttS^/iSo 

[0 16 3] g2(OK7>fxyf-^ia t) h-e 50 
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■^^^ 3 0 7 B£|»3H*"f KljR<SS2<7> K-fy^Ig 
«fiiSr-v;**tc:y--.x««S>6VM* ^«lwnl 

[0164] *^J6«X*tt y K-Xfi 1 . 5x10 
15 atoms/cm 2 , 2jP5£mJE£ 8 0 k V k LT K-t'y^f 

208 — 21 1 X 1 0 20 — 1 X 1 0 21 atoms/cm 3 CO 
^F*B»«**:**Lfc Q (0 3 (A) ) 
[0 16 5] fc*3. SI 3 (A) ( B ) £2fjCLX 

i20^tt5y- hlS3 0 5 B^5 1 8 
-5 2 4 1^/SU y-MII3 0 6B^5 2 5-5 3 

ik#*Slxv^ 0 fc*ru 521, 524. 52s, 
531 iiy- h««-c»?5ev\ ^fc, y— ^ffi***^ 

K U>f >^$c 2 0 8-2 1 lfl 532 — 536 td^f 

jsuxi^a, fc*ru 5 3 6fiy-^««, K^>fy® 

[0 16 6] h^***&*-£i*U:gS3<z> K 

mx*t*i®mm2<DM#i<D?- hmms osBMy- h 

m<13 0 6B(Of^*$rni^^y^uX, £t>\~n2<Dffi 
Wl7-/^M2 6° SSfcofcx— SB* J: t) 
5lvixiyfy^tXl3«^y 

- hti3o 5 c^t;y- htg3o 6c^Mte 0 
[0167] y~htej&jK^^x»3co^oy-h 
mi^3 0 5ckmtebte\*^m2<Dwmw~- ^mms 0 

5BtM5f^l3 1 4 \$.%.<n% 3 co K— fy^x 
S^J:?) L off ««ci:*So JBS^K^xyfy^ 
WUiJzoXiWIBy— MH3 0 SCco^-y^/v^rpj— 
(&:ny^:^*&ffiiJ«lU L off ffi*tf>fi 

[0 16 8] xs/^y^8B|«(;i CP**K7>fx 
y^ymW&m^Zo x^fy^mcPlM 
5 0 0W. /M7^1^^2 0W, ^y^-^^^^y/^ 
-JE^£ 1 . OPai: Lfc 0 #*teC 1 2 &t*C F 4 £JB 
Wc Q ^i^&te^rtl^ixC l 2 £:30sccrru CF 4 
^30sccmHfc o ^2«^tf^y-hHi 
3 0 5B. 3 0 6 B^xyfy^U, J:IE<D J: ? t^|g 
3C0^^WT5y- hlS3 0 5C, 3 0 6C«:M 

CcDf3\ Hf«|rL off fti:45y-htffi3 0 
5 CCO^-v^y'W^:^^— O^^^-^^S^M 8 0 nm^ 

4 6 «t 5 lix ^y mrp^Ht Ufc, 

[0 16 9] £/c. ff|3?> K^-f xyfy^ttxyfy 
^^idC 1 2 . BC 1 3 , SiCl 4 , CC 1 4 &£'GD£ 
MJkJ}*. CF 4 , SF 6 . NF 3 ft^7 

^^f^^ffiv^xt>av\ 

[oi7o] m3<D^y^ir\z£*)m^- hmms 
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[0 17 1] ^ttT$g4CD K?>f:n -/^V^xafcfT 

«3 0 7 C^:^otl/^ 0 ^OUv?Xh"7X^ 3 0 7C 
fi»*Lft^-C*r<D**JBV*6 0 3iy^V^*#Sr«3fJ 

l\ 14 ^x^f ymSW- hiH3 0 6 C^I 
Hm^y^^ir^ 0 y-hiH3 0 5C^xs,fy 
^£ftftv>J: 5^#t«t5c<i:ty- h®^3 0 10 
5 COfSp^y- hmt!3 0 6CCtfc^^*|fil 

[0 17 2] %Z<n^y^#\TL&*>'&hftZ>W, 

y-hm^ (WBI) fctt«46>ftv^-h«i (T a N 
Bt) tli$**»l3 l 3li^<7)S&3<o K-fv^tc: 

[0 17 3] L 0V Wlj:LDD»f^^S3OK 
7>f ^y^^lw«fc »)»SUfcL off ^fiSS:§|V>fcft 
S-C»fifcSix5, 20 

[0 17 4] ICPIM5 0 0W, 

0 P a tfc, ^f^iiCl 2 . CF 4 &tf0 2 £:fflV^ 0 
#*tt*f«r*L-P;ft,C 1 2 £r 2 5 s c c m. C F 4 £r 2 5 
seem. 0 2 £r 1 0 s c c m t ^ 3 CO^^^O^ 

^-ftSi $ <b <t5c^rtl3 (Oftt^y- h 
Mm 3 0 6 C <fc «9 tffi^JWt ^SB 4 OJg2RSr#1-£ h 
m^3 0 6 D&Jg/fiLfco 
[0 17 5] £fc. (T a NK) li«)7nm 30 

0 5C<bl5^D*S(7)^4(7)^^y- hm^3 0 5D 

[0176] ^4(D^«coy- ^m^3 o 5 Dii, 

S£\ 4 20nm (y- Fti^fi8 4 0 nm) 
JBtt t ft 9 *HJfi«-Ctt 4 2 0 n m<D L ov ^«c 313^ 

[0 17 7] £fc. ^4c^) K^^^^^^^i^^/^^ 
mi:Cl 2 , BC1 3 . SiCl 4 . CC1 4 /^'(7)I 40 
m&Jf*. CF 4 . SF 6 . NF 3 ft<!:*<D:7 y$k?&tf*$L 

[0 17 8] ft is. m 3 (D) 03 h 5 (c) £*fjSLT 

l4(D«^tt^)^- hlffi3 0 5 5 3 8 
— 5 4 4ld*fj£U y-hlS3 06D^54 5-5 5 
ll-#ftSLTV>6 0 TcfcU 541. 544. 548. 
5 5 1«y- h«SX*flftV> 0 

[0 17 9] f4(DK7^^iyfy^m 7thU 
is* b^£*)Mf&£tltc-*X? 3 0 7D^iit5 c O 50 
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3 0 7DSIfttlfc 0 

[0180]fc LDDi^Mt5fc^^)l30 
K-t°>-^xa^ff5o (B3 (E) ) B91B!B4<0»« 
oy- hm<®3 0 6DSr^^^^fflV>T*S«*:«3 1 3 
Rt5 3 1 4^MlEy-^ffl«c^U ? Kl/>f V-ftWEIwJfc^ 

3-Cliy- hm^3 0 5DM^- hfe1UK3 0 9^ 
#tfe»t-CL ov ««^##»Jc:^M«b*:ftAi-6», K— 

[0 18l]*«£«m K-Xf^3. 5X10 12 
atoms/cm 2 . APjgm/E^r 9 0 k V £ ^6 IK* L off 1fiij£ 
3 14 RXfL ov mW 3 1 3 *?gfiR L7c 0 

[0 18 2] ft*,. *»tfi$4(Oy- hWfc*s> 

f y^ii^^ 3 0 7D^iu^\ ms 

<D K-tT^^«JcfToTtBSIHttftV\ 

[0 18 3] ft*5. (H3 (E) 3&sg|6 (A) <!;*tJSLT 
L off ^«c3 1 4^5 5 7 — 5 6 1 ICjfcf-jfr U L 
ov ffl«&3 1 3**5 6 2-5 6 6t£*NSL-CV^, 7c/c 

U 5 5 6. 5 6 1. 5 6 6liL ov g«^L off g«i: 

UT«IBUftV\ 

[0 18 4] JfcttT. n®^#ft;£ Ltilt^i^^ 
S9ct 9 \^%tfc\Z-7* h US** h/^f>ft£-^*^ 5 6 7 

ZMrfL-tZo me (b) ) ^wspi¥i#^^t 

K-eym^tt?pS¥»*S5 7 0-5 
7 5S:?gfi8-rSo 

[0 18 5] roo.ht. flfrlB****^- 5 7 0 - 5 7 5 
tt^£TJj$^*K£2 X 1 O 20 -2X 1 0 21 atoms/ 

cm 3 1 ft 6 J: 5 K- t^y^tS :K'p 

ux«tB-r5-b-eHi«f±*i:ftv\ 

[0 18 6] #H*MT-f±#n>«: K-Xf3 X 1 0 15 
atoms/cm 2 . JjnSWEE* 2 0-3 0 k Virt^^K'p 
M**<*^^ 5 7 0-5 7 5 Lfc c 

[0187] 7^h^^h-7X^ 5 7 6^Uc 

isti±/7 x-7cvDftia9 iwtaft-> y =* 1 

5 0nmMUc^ y 9 ft ifflft^*«fe*fflv^ 

raSliftV\ 

[0 18 8] W:, ^»*Slcfe6D*ixfc5F«»7C^^ 
ftttffc«kSi-6xaSrff 5 0 w^ffittffcXSfl^r-^ 
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i P P mUJiToii#ift4'-e4 00-70 o°c. «^ 

(ft^te5 0 0 — 5 5 O^-Cfr , *:^iS^jT-«5 

f&T^-yi-SWftet;:, u-if— £ fete ^ t° 
> ^T--/H£ (RTAffl ^ffl-r^Ci:^ 

[0189] ^(ofemtj:mzwimmi<Dmm& 
BMtv' y ^ ^i, a-fb*> y = viaat/iML^b^ y > 

[0 190] ^(Df, 3— 1 0 0%CD7kiJt^[g$v<K 3 
0 0 - 5 5 Otf 1 - 1 2 ^HW^I^fTV\ 

[0191] &MM&\Xft. H 2 1 0 0 %. 3 5 0°C# 20 

famy? x^&m$\*izxftt>tixh±\<\ 

[0 19 2] »lC0gP^Jffe«^5 7 6±{dX fcf> 

x**m»mmmf&istitimtii<n¥mki>B&it ltv^ 

[0 19 3] *gl^jT*te^^l 6 0 0 nm<nT? ]} 

[0194] *<n&. mm^-xmm, 

7, f 1 (Z)im^ 5 7 6 ^tf$ 2 (Oir^l 5 7 
8&^*^^LT + IHBE*5 7 9 — 5 8 8 <tg^-T6 

4 5 — 8 0° <£>x— /<— W(39 s 4l&ttSJ: 

WI&Rffii&tfSB l o«WI6«WI-fflv^ix*:IMka{k5/ 40 
y 3 mc F 4 *5 J:t/0 2 ^ ^cofi^^Srfflv^ixtf 

F 3 . C 4 Fg/,£^fc6 0 CHF 3 . 0^77 

iS^i:f^5^ >y ^v^r^il^lt^iav^^T- 
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[0 19 5] *HlfiffJ-Ctt, R I E^giCX^^teCF 
4 . He. 0 2 £rffl^T. ftW<-E^^6 6. 7P 
a, RFI^^500W^LT, # *ffigte^*l^;ft,C 
F^5 s c cm, He£:40sccm. 0 2 £r 9 5 s c 

U l^i:<RIEgH;X^X|j:CF4, He. 0 2 £JB 
l^T. ftW<-JEEAS:4 0. OP a, RFl^]^3 0 
OWi LT. ^StStt^tt^C F 4 *r5 0 s c c 
m. H e £: 3 5 s c c m. 0 2 ^r 5 0 s c c m t b~C. 

ft i ^SSte»Kco^b^b'> y = y =3- U 

^i:<RIElIl:t^ltCHF 3 »^ 
/<—J£f)£7. 3 Pa. RFI^J^8 0 0W, #:*teC 
HF 3 £3 5 s c cmfiiALT. t**ii^Lty- 

hiftiiBtoiMfcttft^y = 2/^^ u 

[0 19 6] flfc^T. *R|gE*65 7 9-5 8 8 SrJftdW" 

< , ***«-er4T i a itTi ^^JK^as u 

TJGMfcLfco *'*y*tt*:fl!tvc, TiHi|^50nm 
fifettU WittXA \ tT i (D&&m* 5 0 0 nmlM 

[0 19 7] 7* h Hc«fc6^**»/fi«L Iftlti 

xteM.m&f&ft\^trtfx&m^xm^mmm& 

7>f ^S/^^U tr^l5 7 9-5 8 8^ML 

[0 1 9 8 ] j^JiOO^lClLX. nft*/*FT6 0 
1. pft^lTFT6 0 2 > nft^lTFT6 
0 3&ft-rZ>mm\3&6 0e Hj^TFT 6 0 4, % 

SM6 o 5 h&&-tz>mm&6 o 7&m—mm±\z.m 

[0 19 9] ^C, ma$:m\'*Xm7\Z.7FLttT*7'4 

[0200] £-r\ r^^-f^ hy ^^JLtc^jig^ 

^^--^^UX#6tt-5tt^^^-<— ^5 8 9^rff^ 

[0201] mz, tz'tj-j^ v y ? *m&<Dmm& 

rfilR5 9 0 4rK»t-6o ErpIiKS:«fiBLfca. 
[0 2 0 2] fcfc, 591 ^^Ei"6o ^f^lS 

ffi«c««i3feK5 92. mmmms s 3, ^tfsa^s 9 
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4 temper So M^tm s 9 2 «t i m, crm. A\m 

4^1 5 0-3 0 0 nm^$T«t6, 

[0203] £/c. gfi^s 9 4\zn? tsy&mtm 

t^J-J^ h y **£ffi£:#ft^te££>--/V#]5 9 5 
[0 2 0 4] -^^m. SiffiOf|(ciS»fi5 9 6^ 

Nm&nmcmm^tt i^xm^mmm^m 
it^^m^yt^ft^^^mmmKmmm^m^m^ io 

[0 2 0 5] ^(7)«|CLX{218 \^7jk^frMm<DT ? T J 

[0206] mmm 2i^mmMxn, mmm 1 

*5*n»«-eii. y- haasrfiKKi-sxs^-ea^y 20 

[0207] mmm 1 \zmoxmat^tiit9mmm^>m 
i<Dmwm3 0 5 Rx*m 2 (Dmmm 3 0 6^^^ h y y 

[0 2 0 8] #2«6«lc::fc^Ty- hmti<7) K7^fx5, 
^V^lwtel CP (Inductively Coupled Plasma) 
(^^^X-vlS^aSSr^tt-t-S K7>fxs/fy^gfi^ 30 

[0209] mi <n YH*-y^?x\l I CPi^^r 

5 0 0W, /^T^S^Ir 1 5 0W, ^-y^^Pf-^^ 

I. 0Pa£U ^ot^^l:ci 2 s C 
F 4 &tf 0 2 £fflV^c 0 ^ttJttt-tJvCTLC 1 2 & 2 5 
s c c nu C F 4$: 2 5 s c c m > 0 2 £: 1 0 s c c m t 

[0 2 10] » 2 ©»liXfc6^ y^^r y^rlRW 
IMj^^U -t^aSffilCltt^— '*-flff*J2 3° CD 

a NSwxyfy^i/- h *fc«>y-- h«1£ 

(WK) ^I^|;:x5,fy^$ix5 0 £f c . /MT^ 

[0211] y- hm«3 o 5 Atsy- hms (wd 

A)*— aiy^^lcJ: *) 13—14 nmgSx^f 
ZfrZtdrtxmfe^m^^X^tt*>*:<n-Tm\^ 

teg-rsy- h^^«^>^vy$^x-ftc3 0 4 a*> 

7£#£WL-Cl^ 0 50 
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[0 2 12] fc*5 % ai^K^-f^y^^^iCfeV^Ttt 
^y^->{f^^{CC 1 2 , sf 6 , o 2 £rffl^-ct> Jn\, 
[0 2 13] m-txm2<r> ^S^^Ififcfi 1 

^ h 3 0 7 AIS|»* L6V^t(Di4fflV^ 0 £/c. 

^^f l >'^{c^v^T^i^#^^9#^T^5]l:^@, rat 

[0 2 14] K^^x^^y^ft^/nt^^ 
t/^P-fe^*#oaE3EiC<fc?)ffirlBy- h«« (T a N 

Bi) at/y-hms (wr) «rw«f^3/^v^u IB 

2 W»JRSr#-*-*y-- htS3 0 hm«3 
0 6 B ^Mt6 0 #HJ&£#K*f:t I C Pm^^r 5 0 0 

£rl. 3PaH, ^oir^^/^lCC 1 2 &t/S F 6 £ffl 
V^fCo tfXffimn^ttlftlC l 2 ^10sccm, S F 6 
^r50sccm<lr L?c 0 
[0 2 15] ^r^tMSl^K^xyfy^i 
Sit) t>/h$<-T5r irX-y- hmffiSSSB^-^-^ 
y-h<a«tt»<fc* 0 C<7)<h 
#OWl^x ;x fy^i/^hfj:i0 4nm/mi n, T 
a N^^ni^^^^u— hdlll nm/m i nt'fe 

y— h®S3 0 5 BWy- hl«3 0 6 

[0216] C mi<0 K7>fxyfy^8o 

3. 2 nmSSxj/fy^Stl, 2 0Dj£#<7>y~ h« 
8dB3 0 4 B £/«£5o 

[0217] ^2oo^oy- hm^i-fc^x^-^- 

«T*«:y- hlffiOgf^4 0 0 nm-C^-^-^ffi^ 
1^26° Xr£>£(£>T\ LDD««OS§»8 2 0nmt 

0 0 nm^tfct^ £ fc£ 0 

[0 2 1 8] »2<0 h*9-(^ y^>^X r> 
^^fli2^3 0 7B^4oXV^o ^WUy^ h 
^^ 3 0 7B^MfCg<l2(^K-^I§ 
SrfTV\ nffi¥*fWBfc»riW-6 0 S2 0f«wy-h 
«ffi£^**fciy-;*«#S>5VM* KM yg«:nl 

*«*5c* (y ^fc»iw«*;s*isj:5* 

1 5^(7)5c^) S: k— tr^^i-a. 

[0219] *^jffi^J-C« y >-£ K-X* 1 . 5X10 
15 atoms/cm 2 , JlJD^mJE^r 8 0 k V £ LX K— fcT y^f 

5ct-cae«^tticy-^««fcev>«: KW Vffi^ 

208 — 21 l(d 1X10 20 — 1X10 21 atoms/cm 3 CO 
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[0 2 2 0] h^*^£I&ifei*Ti-l&3<£> K 

- hli3 0 5 C&Xftf- hlS3 0 6CWt6 e 
[0 2 2 1 ] hf*fe^l8l£J^XSg 3 <DW^<D?- h 

m®3 o 5 ctM^h^^2(D^(D^- bmms 0 10 

5B^M6^t#l3 1 4fim^H3(7) R-^V'/X 

[0 2 2 2] ^5/^>^B(l^I CP^K7^fx 

5 0 0W. /WT^l^^lOW, ^^/^^^^^ >v< 
—J£Jj&l. 3Patlt 0 ^flCl 2 WSF 6 ^ffl 
Wc 0 ^^at*tt-ttt^nc 1 2 £ 1 0 s c c m, S F 6 20 
£5 0 s c cmt U/c 0 $B2<DmVt&&'tZ>V t - 

(T a NISI) (WI) fe^j/^i/^U 

X, _h!Btf>J: 5«-»3^ttSr«-r*y- hm«3 0 5 
CMy"hHi3 0 6C^MtSo ^Sfft 
^L off f^^y-h«i (TaND <0*f-**t\>& 
^f6]^C0oi-/^V^S^4 8 0 nmt^6i:9(^ixf 

[0 2 2 3] ^3(0^5/^>^|Ci:|9mrfay- hlS3 
0 5Ci:I/j:ib^^-h»M5. Snmx^f 

$3Of«304Cir/^ o £43, 30 
MgX^-hffiilSfi9. 0 nm^^^S-h/TV* 

[0 2 2 4] jffittT. Y^^^y^^XM^ff 

^3 0 7Ct/«iioT^6o ;^u^F^^30 7 

RWlwmy^^^-r-So y-hmffi (TaNlgl) 

^v^$ix*v>J:5 4*fi :, T?ft! i 3g^6C^T*y- hm*£ 40 
(TaND 0>IS?dSy- h«S (Wl) fcUt-^-** 

[0 2 2 5] IB4O3i2/^>^J:0#e>ix6fB 

y-hmi^ (wBt) ^ttfifcfefci^y- h«« (TaN 
Jg£) tMS^i*l3 l 3n'&<om3<n K-tf^^tc 
J: IP L 0V «*£*6 o 
[0 2 2 6] L ov ffi*fiLDD®«(7)S$^^m3tO K 
;n -x ^ J: t) ft£ b^c L off <7>^ $ £31 V 

ST-JBfifc£*x6 0 50 
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[0 2 2 7]#Hlt«m ICPl^$r5 0 0W, /< 
^f7^^2 0W, ^y^y*?* l"<-f£ti* 1. 
0Pai:Lfc o tf^fiC 1 2 . S Fg&tfO^/Bl^Co 
^^Ste^ft^ftC l 2 ^20sccm, C F 4 £ 2 0 
seem. O 2 ^:20sccm^ Lfc 0 %5 3<DMft(Dy 

^$^^^:^<-r5^^T^3(D^(7)y- Mg3 0 
6 CJ: *) t)W»«4^$:tt6y- bmms 0 

[0 2 2 8] V-hmm (TaND «nm| 

5C^«ff|P] D«ro»4(0?6ttoy- MS3 0 5D^ 

[0 2 2 9] S40f«(0y- hlS3 0 5Dfi^ h 
SS3 0 6 Dl£Jt^ffl)fcttX4 2 0 nm tm± 
#T*li8 4 0 nm) ft 9 *H16«"Ctt 4 2 0 

n mCO L ov^SSc 3 13 £rffi|{fc L*l 0 

[0 2 3 0] SB 4 <Z)K7-r 3i y^v^lc J: oy-httft 
KttfaO. 5nmx> 7 fy^^n5 0 SB 1 , SB 

2, ^3^U ? ^4co3i> > ^>^icj:t)^- hte^m^ai 

i/^^^$tl5Sf^9. 5nmSStfc5o HJfi« 1 *C 
tltls ^2, ^3^^4^5/^^^(-J;K)y- 

[0 2 3 1] $4<DK7^x5/fy^Tf, 7th!/ 
H-J: 9l&fSi£tLltTX* 3 0 7D^t6 0 O 
2 7^>y^ H 2 OTiy V>^. £fcfc£0 2> H 2 O092I 

\zmmhz^&cF 4 &¥<D7ym7iktfx&mjnLtcT 
y is > worn* h%\<^nmWix~<n&&teX'£%\<Djjmz 

[0 2 3 2] *$lMm RIEM^K7^x^f 

^^l«rfflv>to 2 Tyi/y^J:9^^ 3 0 7D 
[0 2 3 3] «±<D*fcS:fflV>-5C^-C||ft«l <bf^« 

v— h&mm^<o^y3 L i'iymn9. snmicatac 

[0 2 3 4] fc*3. **ft«"^»iSB2. 53M4(D 
K 7 -Y 3i 5, ^ V ^{d*D V >X S F 6 £ 3i 5, ^ ^ |- ffi 
V^s. Hifc^J 1 (7) J: 5 l-jgfiC F 4 «rfljV\fc*fl=U:-C 
K9>faiy^^*ffoTJ:v\ *1. S2S 

t;f4« Yy4 3i 5/^V^tC«CF4*fflV>/c*#twX 
3i-/^>'^ r L, ^3tD K^>T 3i y^^^f(D^S F6%m 

[0235] :cm tib^y^/^Ti^U ^> 
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[0236] mmm 3 ]**jfi«-ef±. 1 

T L ov «*at/ L of 6 n 

5 ^-Y ^ ^tt^^ i-CL off ««&U*L ov ffl*«e& 
[0 2 3 7] Hj66^JicdJ:5Ic:. #7*&&9 0 l±\c 

3, ^-hfef!9 0 4, Il^lg9 0 5, m2<D 

[0238] mmm\ tmm^Tmw- bmm 

WCIiTaNl^, ±Soy-hltiWlc|Wlg«: 
P**0)^7X^36±jK«r*«-t6 K9>f ^s^V^SS 20 

[0 2 3 9] HJ6«1 $l^F7^x;xfy 
^£rtT?o ^»C1 2 , CF 4 &tf0 2 £ffl^T. IC 

5 0 OW. '^AT^MJl*: 1 5 OW, ^y^-ls 
y^-r^/<-J£Ji£l . OPatU ^SiliW 
ttC 1 2 £r 2 5 s c c m, C F 4 £: 2 5 s c c m, 0 2 &r 
1 0 s c cmT'x-yfy^t6o 

[0 2 4 0] coo^r, y-hmi£ (Wffll) 
^y^vy^tL. «»(Cf47-^-ftK2 6° Wr-^- 30 
*«ds»*SnfcfBl^*tt©y- hli9 0 6 Adsjg 

/££*l5o y-hSffi (TaNflt) fiy~hmffi (W 

y- bmm9 0 5 A3fts**s*L6. 

[0 2 4 1 ] £fc. fgltf) K^^^i/fv^ixo/fy 
^tf^ldC 1 2 . BCI3, S i C 1 4 , CC l 4 /<££*GDjg 
mZktfX, CF 4 , SF 6 , NF 3 *^7y|R*^X 

il^;tf*£:ffi^Tt>&l\, 40 

[0242] z<om, 7-btmm&mi<Dmnm9o 

1 co^^y- hJte«K9 0 4 A3^****tTt^S 

[0243] isewr. n»«i tmmi^^isx b-TX? 

1 2 &t/C F 4 £/8l^T. ICPI^^5 0 0W, ^MT 
^®^l^2 OW, ^5/^^y^Y>-^-GE^^rl. OP 
a £ Lt, ^^^S^^etL^nC 1 2 £ 3 0 s c c m, 
CF 4 £3 0 s c cm^Uc H«oy- hmffi 
9 0 5AMy- hmffi9 0 6B^mm^ y^>i^L 50 
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[0 2 4 4] Z<D^ f— bmm9 0 5 B^llcftfi 
i"Sy- h)»»iB9 0 4 At^s/^vySix. I2« 
<fc<E>y- h»SdK9 0 4B«^tl6o 

[0 2 4 5] ^ 2 CO K^-f^ y^?X£x*y*f-^s 

i?tfX\ZC 1 2 . BCI3. SiCl 4 , CC1 4 ^^C0^ 
CF 4 . SF 6 . NF 3 ^^(D7-/^^^^R 

[0246] sij60ij 1 1 mm\zm 2 <d k- e°^y 
* 5 co?^^^ t f t <d £ mm-r 5 *: 

[0247] nM&##i-5^F*fiife^ K-tryn6c 

-Xf 1 . 5 X 1 0 15 atoms/cm 2 , AP3£m/E 8 0 k V Id 

[0 2 4 8] &IC mSO) Yy^x-y^^tf&ffo* Z. 
dtt) I C K7^X>yf y^f^v\ Uv>* 

h^^^^^iir'f t-tT^o ^^liC 1 2 ^ CF 4 MO 
2 £ffl^T, I C Pm£}£ 5 0 0W X /M TXmt)£ 2 

0W, x^fy^ftv^-^^l. 0 P a <b IX, 
# ^Kite^ft^^C 1 2 £ 2 5 s c c m, C F 4 £: 2 5 

sec mM0 2 $: 1 0 s c c mt L7c Q 

[0 2 4 9] H«S«»JlJw*5V^SB40K7>r^sy^^y 

tfflv^p)ix/c^#t^it6 c <b xy- hm^ (w«) 
y~ hmm9 o 6c«$ti6 0 

[0 2 5 0] tf-brnm (TaNi) mZkAs¥=*v?- 

mm (TaNl) l±#&mfrt>»*\^yr>'4r£tl, 5 
9 0 5C^$tl5 0 

[0 2 5 1 ] £fc, ^3C0 K^-<^y^^y«^^^^ 

i/^icci 2 . bci 3 . Sici 4> cci 4 /j:^l 

m&tf*. CF 4 , SF 6 . NF 3 /i^75/ilM 
[0 2 5 2] Z<Dm. m2(Dnm(0^- hMfc (T a N 

m ^widttBi-s* 2©**<oy- h*&»Bi9 0 4 

[0253] mzmso b'-^^v&ftjo msnmw: 
<nv- M«9 o e c*-TX?izm\<^x. f~ hmm 
(wj^) t&teh-r, hmm (TaN^) trnttz 

¥m#m9 0 9 icy- H1S90 5C*$ZZ8irtZ>£b 
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[0 2 5 4] Jg3<^tfcG0y- h®^9 0 5C<D«S*f|5tt 
5° ^jd^a-JC/hS^^-^-ftffSr^rLTfct). * 

L ov ®«©?F«!ftigiJ: 9 /h§ < ft£ 0 
[0 2 5 5] y VSr^F««jicatJ5, K-X 

S3. 5 X 1 0 12 atoms/cm 2 , *PMffi^ 90kV^f 
5CK-*»*I9 0 9l:liy-^I«&(;KWyS 10 
«9 0 8 «fc9 t>^Fj|3fi**S^ffiV>nS^LDD®*S9 0 

[0 2 5 6] ^S4(DK7^x^fy^tT5 0 fg 3 
[0 2 5 7] ^3(7)^00^- hmm9 0 5C«S»H 

»^P)SB3^tt^y- hm^9 0 6C<tSft£{#Bl- 

&9 0 5D<0««»3 0Jg«^y- hmH9 0 5C J: «9 
t>«BV^#*:ft<5 0 

[0 2 5 8] mSOMftW- M1i9 0 5C£Sfto 
TV>fcLDD®^9 0 9 CO— ffittfR4 0> Y?<<=-y*f-^ 

lcft3 0 ^^fc^MIBLDD^«c9 0 9JiL off ^«9 
1 0&tfL ov gf*£9 1 1 £ft-& 0 
[0 2 5 9] fcfc'U y-hnm (TaNl) 
/hSftx— ^^^*"-r^>*^ (TaNjgl) CD7c£>^ 
y^JfU- h »^ 7 f > ^*ftt«t^ ^ ^- 30 
(TaNl) llt^tx^fy^^jXtL^ 5 *T 

[0 2 6 0] #HJ£#jT*tefg4C0 K7>f3:s/f^W 

^ /E^?$:6. 7 Pa. RFl^^8 0 0Wi:L 
X, ^!iCHF 3 $:3 5 s c cmlAlTx^/fy^ 
Lfc 0 ftib\ CCWR I K7>f xyf y^g 

[0 2 6 1] C6OB#^4C0 K^^^^/^V^lCi: 9 3 40 

hmfli9 0 5ci:i4f)it>a*©y- h 



4#BH 2002-83805 

40 

[0 2 6 2] £fc ±1EcoJ: 5iCHF 3 l:J:6xyf 

V^-CfiT a N^C0^^^>-^S^^^5^ N c 1 
2 MCF 4 , £>£^teC^ CF 4 W0 2 ^5/f> 
^^fcUBV^T 5-2 0S?SS^vy^^^U ^tf>Ta 

[0 2 6 3] ^4 CO K7-fX5,fy^glC7^ h U>> 
* h 9 0 7£Bfc*-r£ 0 

[0 2 6 4] **ifi«*ffiriElljftW 1 h z. <t 

x% mmmitm\^< 5fto-77^«tL off «tt(; 

off «*i: L ov «*<D^«»»«3ftsw*4^#fl:3gttS: 
[0265] H^y^^Tii:U *v 

7"*>\ ^yT'TV, «^&31tfttfe7C 

[0 2 6 6] [^J60J 4 ]*Hlfe«T-tt. HJ6« 3 lCioV> 
T K7^x 7 f y^ity- Mi«t6^i:, ^ 

&i3hz>^t±nmmi ^*ofc<-»4^ *Euft 

[0 2 6 7] H^J3(7)J: 5 1-^7 9 0 1 JitCffi 

II9 0 2, Hefi»5S**-r5a«^a)[ft:S9 0 3. 

h»»l«9 0 4, Sl^ill9 0 5, fg 2 
19 0 6«U 7^hl/^h^f)46^^9 0 

[0 2 6 8] ft*5, ^J60i]3tim«^TS^W«te>n6 

fan Y=7 4^-v^-^7Xc\% I C P^fStCO Y^^OLy^ 

[0 2 6 9] fgico K^^^^^^^^rfT^o tf^teC 
1 2 . CF 4 &tf0 2 £ffl^X\ ICP1^^5 0 0W, 
/W7^$:15 0W S ^y^-V^-r V<HE/j*: 
1 . 0Pa<lrU #*tt*tt*ft«ixC l 2 ^25sc 
cm, C F 4$r 2 5 s c c m, C^^r 1 0 s c c mX^ > 

[0 2 7 0] CCO^ y-hmS (WlBI) tfSSHRftl^ 

y^r$ti s 2 6° <ot—'<— 

mvtfcMf&£titc.mi(o&ft<Dy- hmm9 0 6a» 
^^tb^> 0 ^lco^m^ (TaNi) j^y-hms (w 

jg) ^t-^-x^fy^J:f} 1 3-14nmSS^ 
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(TaNg) 9 0 5A«^tl6 o 

[0271] y- h«6i»K«mi^*SK (t 

a NIK) 9 0 5 A^SS^®l^oXV^^fc«)X5,f y 

[0 2 7 2] fc*5, Sgl CO K^^^V^I-fci^Tte 

[0 2 7 3] U^h7^^|itf(lg2 
CO Yy^^y^Sf&fibo JfXlZC \ 2 &&SFg&R 
l^T, ICPl^lr5 0 0W, /qr^i^^iow, 10 
^y7-z/y^^^'<-J£ti*l. 3Paat, ^« 
g&r^ti-^ftC 1 2 £ 1 0 s c c m, S F 6 £r 5 0 s c c 
m<b b/c 0 1 1 (^ill9 0 5 A^t/1 1 

h®H9 o 6 B*mm^y^isyvxm2<n]&vt<n? 

- 0 5 BRUtf— hlH9 0 6 B^Mf6o 

[0 2 7 4] CCOB# N il^t^-htffi (WK) 
cO^RiJl^g^lg 1 tO^mil 9 0 5Allft8 #T*^ ^/ 

0 5 A(DTllceit5y- hill 9 0 4 Aii 3 . 2 
nmgSx^y^^, ^ 2 c07f<M£coy- hi&MBi 9 
0 4B#^;&$*x6o 

[0 2 7 5] Kk\C SB 2 CO K-t°V^^tT9 0 **5|R1 
CO K-t°>-^«^^CO^m^TFTCO^ffi^^ 

[0 2 7 6] nf^t^^M^ K-t>mi 
£T-^#fr/f 9 0 8lcf;ty-;*1g«cib6W;3: KM ^* 
«#^J&£;tx5 0 *HJ£^J-C^^*lcy V^iir^ K 30 
-Xi 1 . 5 X 1 0 15 atoms/cm 2 , jbPSfUBE 80kVi^ 
X K-t°>^Ufc 0 

[0 2 7 7] ftl^ ^3 CO K^^$/^>^<Ht?> 0 ^ 

h-e^^^^^rT^fr^o #*teCl 2 s SF 6 MO 
2 £r^V>T, ICP1M5 0 0W, /M7^$:l 
0W. ^yJ->y^^l"<-J££l$:l. 3PatU, 
^f^Mnttl^tlC 1 2 * 2 0 s c c m, S F 6 £ 2 0 
sec m&t50 2 £r 2 0 s c c mt Lfc 0 
[0 2 7 8] gllco K7^f^^fy^J; 9 40 

T*m£ix® i m'tz>ztx\ y-bmn (wibd t>mtn 
y^^fztim i Rx*m 2 <Dm^x'&hnt^- 
'*-mvt x <o i>*% t£&m.*^-tz>m 3 co^coy- h 

1«9 0 6C«$H6 0 
[0 2 7 9] y- (T a Njgl) 

v^^n-ft^oTv^e^, y-hm« (wi) a^-r 

m«i (TaNi) d:5ga5^^^^l-^^^V^$tt. 5 

0 ^ffico^|r/h$^^-/^ftS^^^>B3co^« 

9 0 5C^M$tl6 0 50 
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[0 2 8 0] CCOB3\ B2CO^^tcoy— (TaN 

Jgl) <DftM\^$Mrrz>Wi 2 coffi^^y- biffed 9 o 4 

Bte&)37. 3 nmx^fy^^H, fg3C0?£1£<oy- 
hif^l^9 0 4C^/&£ft£ 0 CC^T'CO^-/^^^ 

[0 2 8 1 ] HJSW3l-4oV^, mi, m2RXfm3<D 

Yv-t^vJ-^y^x*)?- h&mmnm6 4. 4nm 

^ y * iS tit V >fc^*H^Jco £ 5 Icm y ^ >- 

Sr»4 2%^/>£i*£^^T*£fc 0 

[0 2 8 2] m3<DV-t°^y**rr? Q ff£ 3 COfl£ 

t£coy- hm*!9 0 6 C^^^^|cfflV>T, y-hm^i 

(wigi) tmteb-r, y- bmm (t a nhid ^s^s 

f**i9 0 9 icy- Mt9 0 5Cm»t5J: 5 

[0 2 8 3] ^3c0^coy- h®^9 0 5 C CO^fl 
5° *«(0^lC/h$^^-^-^ffi^WUX^«9, 

co^j?:f^fl^^^oTv^-6o mfl5^^t^v^3co 
K-t">^Tco^^co^^»S^t>^-r^^# 
WIE^^Jlco^lc^i:fcL off ®^t/ 
L ov M^co^F^«S^J: < 
[0 2 8 4] *Il^JT1i, v i/&^Fi&m^m^ K— 

Xfi 3 . 5 X 1 0 12 atoms/cm 2 . fiP^^EE^: 9 0 k V <h 
-r^>C^T^*^9 0 9lCtey-*^&tfKW > 
®i§E 9 0 8 X r> t ^Ftt*»adSffiV ^nS^)LDD^«9 
0 9^fiKStt-5 0 

[0 2 8 5] fcK, »4©K7>f3:jyf^S:ff5. SS 
3 0Woy- MS9 0 5C£^5^>^bTfg4co 
flgjR^y- hlli9 0 5D4MtS 0 

[0 2 8 6] ^3CO^COy- VMMS 0 5CCOffigPid 

jy^^fr 5wfc-CJB3^)*«oy- hSffi (TaN 
K) cO^^)^^3CO^^Coy- MS9 0 6 Ctmtt 
Z&WlZfafa^X&XlC^y^^yZ^ m4<DMtk(D 
y- htS9 0 5D(Olf4»3 0»«^ hl(i9 0 
5CJ; t) tj»av^^i:^S 0 

[0 2 8 7] f£3co^}£coy— hm^9 0 5 C irM^o 
tV^LDD««9 0 9(0-Sfj:$4 0K7^X5'^ 
y\^XVm4<DWlVt<D'f-\*mM (TaNi) CO^#J{C 
ffiBi-S<t5tc:*5o ^<Ofc^ffffSLDD®ac9 0 9« 
L off M«9 1 O&tf L ov 1g«9 1 1 

[0 2 8 8] fcfcU ^-htS9 0 5Ctt*tl^* 

(TaNi) (Otc#>3=-y3- 

i9 o 5 cfit^tx y t y^snt t* 5 ^rutt^fc 

[0 2 8 9] ***«-CH, ^4co K7-fx5,fy>r|i 

¥ff¥fiSR i e^co K^-f =^v^ymm&m^ 

X. ^v^'<-l£t)%:6. 7 Pa. RFI^I:8 0 0W 
t IT, #*teCHF 3 £:3 5 s c cmSAlt^ixf 
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[0 2 9 0] m4<OY7>( x-iy^y\^&*)m 

[0 2 9 1] £fc, ±n£(D£ ^/jJCHF 3 iIJ;6x7f 

y^T*«T a wm<n^y^^tfmLi)^&1rZ>Wi&, c l 
2 &tfCF 4 , iJbSWSC^ C F^tfO 2 £ffiV>T 5 

[0 2 9 2] £fc, CF 4 (Dft^t)lCSF 6 ^fflV>T^^ 20 

[0 2 9 3] $4(DK7-f^iyf>'^il:7t h L/^ 
* h 9 0 7£B&i£H-£ 0 

[0 2 9 4] £X±<Djjm&m\<^^kX\ mM&\3 kw\ 
4 0. 5 nni\C$WpLZ>- kfcX^tc 0 

[0295] ccm mt^^^^rmt u 

[0 2 9 6] [|OBffl 5 ]±C#Htt«| 1 * fcf±36K« 2 
<b «fH3te^« £ ^ffi tc*a^3^ A, tdm*m»±X K# 40 

[0297] z<Dmt*n*ma&k ttd, e^-*^ 

&£*s*rfe>ft&. ^;ix<b<£>-#J£:mi 0, 

mil &t/m i 2 i^-r 0 

[0298] mio (a) f±A?— y-jVPa^tfa. — 
& 9 , 2 0 0 1, UteA^ffi 2 0 0 2, i^ffi 2 0 50 
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0 3, ^-K2 0 0 4fm o #«W£»**»2 

003 khje-t a c t as-effc ^>o 

[0 2 9 9] [il 1 0 (B) Heft*^7t^^ 
2 10 1, ^ffi 2 10 2, #^A^g|5 2 1 0 3, 
M^f2104, ^i/ry-2105, Steffi 2 1 0 
6Sf«r£ir 0 #3MH«:3I*M»2 1 0 2\z.mm-rz>Zk& 

[0300] B10 (C) KJ^t/M A^^tT^.— * (^e 
-fcVl^^t'zi. — ^) Tfc^, **2 2 0 U vfr^ffi 
2 2 0 2, Steffi 2 2 0 3, »fM>f ixf 2 2 0 4, m 
^ffi2 2 0 5*$£r^tf 0 #3B0ifcm^8li2 2 0 5 (dig 18 

[0 3 0 1 ] 10 (D) li^-^Hf^^/Kt* 

6 19 x 2 3 0 1, ^ffi 2 3 0 2, T— Affi 230 

3^^tf 0 *%w«^ffi2 3 o 2\zmmi-z>zk& 

[0 3 0 2] miO (E) fi:/n^7i*«:lB»LfcfE» 
ttft: (U*T> Kmtitki**) Zm^Zyi— Y~X*b 
V) v 2 4 0 1, ^^ffi 2 4 0 2, ^ fcf — #ffi 240 

3, lBftjRft2 4 0 4, HkfE*-* i/f2 4 0 5*f«r& 
tf 0 fc*5* ^^^U—¥-fiEft«tft:t UDVD (D 
igtial Versatile Di s c) , CD 

h^ff^t 6 0 *5gMtt«^ffi 2 4 0 2 [^mm 

[0 3 0 3] Ell 0 (F) Wr*S9A'iJ* 7T*fcD, * 
1*2 5 0 1, i^ffi 2 5 0 2, gISffi 2 5 0 3, 
^^2 5 0 4, Steffi (HI^L&V\> ^Sr^tfo 

2502 z t & 0 

[0 3 0 4] Hill (A) n?xn s ym^vi/zxL?? — 
XtbV. &tttmW2 6 0 1, y-V2 6 0 2 3£&^ 

tf 0 *«W«t»*rS«2 6 0 l<B-ffi«r«/8i-*tt,&* 
^3S« 2 8 0 8 ^-t eo«fe^K»|HlKtc:iBffli--5 c i: 

[0 3 0 5] gill (B) ttVTmT'viS^ff-Xtb 
f) s ^2 7 0 1, fi£t3£H2 702, ^7-270 
3, ^^y-y2 7 0 4#S:ttf o *^WflSStKB2 

7 0 2 0-ffi^«^-r -6ttfi*^K« 2 8 0 8 ^GOftfc 

[0 3 0 6] (111 (C) tt, Bll (A) Rtf 

mil (B) 4 , i-*5Jt6g:M^©2 6 0 1, 2 7 0 2(D 
*iS^-«*^U^:ia*t?*>-6 0 MSI2 6 0 1, 2 7 
0 2 12 , ftmyt^Tfr 2801, ;7-28 0 2, 280 
4-2 8 0 6, ^^n^f^> 7-2 8 0 3, /yX 

2 8 0 7 , ffifa^^^g 2 8 0 8, ^ffi^fe 280 
9, JSttt3ft*3R2 8 1 0T'«^$tt5 o SStTfe^ 2 8 
10H, «*U^XS:«b*¥*T*«l***tS. *Hjte 

ffi^tfcottJ:v\ ^^i, mil (C) t-Ul^T^ 
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[0 3 0 7] £/c. Bll (D) li, Bll (C) 

*5»ts*as5t**2 8 o i <Dffim<D-&\&*ki,frmx*3b 
6 0 ^mfiw-ett. ytmytmzk 28out y^u^^ 

-2811, UyX7K28 13, 2 

8 14. (8****^2 8 15. **uyX2 8 16X* 
«/3;£*x5 0 Bll (D) fc*Lfc*«***tt 

mt#fls*ft* »^>X^ «l*«IB*:*+67-f 
[0 3 0 8] fcfcU Bll I^Lfc/D^x^H: 

[0 3 0 9] 111 2 (A) ttSSffif«!S-eS> 0 . 2 9 

0 1 . ^pmt>& 2 9 0 2. ^A^gfl 2 9 0 3. Wt^ 
352 9 04. Uff^yf 2 90 5, Tyrt2 9 0 6 
2 9 0 4^5gffli-6dfciSt? 

[0 3 1 0] HI 2 (B) HMttK OtHHB T*$> 
V) x 3 0 0 1. S^ffi 3002. 3003. W&Wk 

*3 00 4, j*ffi^>fyf3005, 7yft3 006 
tf„ **M«*^fifB 3002. 3003 l^jg^-t 

[0311] il2 (C) llf^XMt*)^ 
3 10 1. 3 10 2. 3103 ^&r^tf 0 

#3BWW:*^fflS3 1 0 3\Z.mm-tZ>Zk&X~%Z>« 

± (#l:3 0^yfi^±) ^^^u>ftt,lfflt# 
6 0 
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[0312] &L±<om\z % *mw<Dmmvtmnm#>x& 

[0 3 13] 

t6TFTiaai^tti^»-e#, -^**&i£&tf§s 

[0 3 14] £fc. #«WU:J:!K GOLDiil^nf 

[B 1 ] WiSt^T a Ng^x y^S?m l &&7Mr 
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